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(57)Abstract: 

PROBLEM TO BE SOLVED: To remove only noise 



components included in image and to provide processed 
image signals capable of reproducing the image of high 
image quality. 

SOLUTION: Wavelet transformation is executed in a 
wavelet transformation part 5 to source image signals 
Sorg and signals HH1, HL1 f LH1 and LL1 are obtained. 
The blur signals LL1 us of the signals LL1 are obtained in 
a blur signal preparation part and the noise components 
of the signals LL1 are extracted by executing a 
morphology processing to the signals LL1 in a 
morphology processing part 6. In a selection part 8, the 
signals LL1 and the blur signals LL1 us are selected and 
processed signals LL1 ' are obtained based on a noise 
extracted result in the morphology processing part 6. 
The processing is repeated and the signals HH1-HHn, 




HL1-HLn and LH1-LHn and the processed signals LL1- 
LLn' are obtained. Then, inverse wavelet transformation 
is executed to the signals and the processed image 
signals Sproc are obtained. 
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mm ^ t n lx j -< xh&assjii tTftui«f*»*» 
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Bffj&I*&& 3 > £x-* IzmfiZ -it -5 tztb<D7n y 
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fe*©t^iaa*abfcib©*jDx5jiQ.a*js-r i &© 

MtU, B««BjR®MBftff««®^MIttKB 
BCBBU #«»«*J*DB«fc#bTffi£©i!UI* 
trot, WSCftSa^BUflMIE^Sl-ri^ktJ:*), 
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(OLIVIER RIOUL and MARTIN VETTERLI;Wavelets and S 
ignal Processing, IEEE SP MAGAZINE, P. 14-38, 0CT0BER1 
991, Stephane Mallat;Zero-Crossings of a Wavelet 

Transform, IEEE TRANSACTIONS ON INFORMATION THEOR 
Y,V0L.37,N0.4,P.1019-1033,JULY 1991 ) „ 

[0 0 0 5]-*, 777->7>t7? >y r*ft.5*?£(i 
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T&, Burt P.J., "Fast Filter Transforms for Image 

Processing" , Computer Graphics and Image Process 
ingl6#, 20~51Ms 1981$ ; Crowley J.L., Stern R. 
20 M., "Fast Computation of the Difference of Low Pa 
ss Transform" IEEETrans.on Pattern Analysis andMac 
hine Intelligence, 6#, 2-f, 1984^33, Mallat 
S.G., "A Theory forMultiresolution Signal Decompos 
ition ; The Wavelet Representation" IEEETrans.on P 
attern Analysis and Machine Intelligence , 11#, 
7* % 1989^73 ;Ebrahimi T.,Kunt M., "Image comp 
ression by Gabor Expansion" , Optical Engineering, 
30#, 7^, 873 ~880 K, 1991^7 3, *«kWPieter 

Vuylsteke.Emile Schoeters, "Multiscale Image Con 
30 trast Amplification " SPIEVol.2167 Image Processin 
g(1994), PP 551 -560 fiT^S. 
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mmsnx^ia zzx, &»*«■&© 3-^ 
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s»©*i-e*sB*©^©ia»jSu «r&fc^£g«!¥ 
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[0010] jo 
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[0 0 12] *»Htt±B*tilt:fB#fc;aFftfc*©'C* 
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>ea-*cnfT***fc»©rDy7Aftaaaufca 
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[0 0 13] 

[awsnRft-rafca©^] **wt«ts* 1 
ut, SH«fi^4ais©ii«R^as©B^*s-rM 

©«««flFafflflrS«*»*aB«e ^t*t UT J 4 x 

m%mmmmwmm^£.*fLx; 4 msMMZMb 
x®Mmm%Ltffitm®m%i&, mvmm^m. 
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$&c^©iaiiaf»ffliHRflfaB««-tt» 
■rs^fi^s^Ma, y -fxttta«a*«t tfy-fx 
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«RflHSBfiW3^*», KMa^^^iSfR^aB^ff^ 

t»Lra#«iifl«*«Miaai**LTiJSBf«««R 

^a J: 0 * 1 ®Pg^lS«R^a©)SMR^aB^ffi^* 

?#> ttiaffiftffi&ft$a©Httft$anftffi^ stirs 
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"fa„ ^E— (Morphology ; t7*Di;-Jfc 

>o fc<, ttffl Li 3 kf (Hfflftfe ^ 
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t**o : 

[0 0 2 3] €LTCl©^-73rDi;-©a(^ 
K (1) ~EVLttM$>J-< X*©*0©»|ijfc:;£jSnj& 
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£<i^ci:, (3) «fflbfc5Mt&#z>-f*fc^c: 
20 [0 0 2 4] C©f^fcli-«8©»#MatCl:t 

GMtm^j -i x<d*m x • jb# • Rft#$9® 
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[0 0 2 8] 
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dilation;[f®G s ] (i) =max {f (im), -, f (i), f (i+m)} (3) 

erosion ; [f0G s ] (i) =min{f (i-m). — , f (i), — , f (i+m)} (4) 

opening ; f 8 =(f0g s )®g (5) 

closing ; f H =(feg s )Gg (6) 



[0 0 3 3] tUt>*>, 94 Is-Pay (dilation) 481 

a^ aaiis^kufe, ±m (BBSBBtrftc 

Tife^ftaffiT-fcoT, HI 2*©v7 7-tKXI::ffl 

2 (a) #B) , -JJ, xd-j;3> (erosion ) MS 
li, &iB**4 1 <&i:Ufc* ±m©B©BHl*l©S'.Mi 

(012 .(b) #B) o Sfc, * 
^y-yy (opening) JMttxD-ya >»»'c - 4r 
■^v-i/By^M^'no^Ms ffcfc-fefi/hBoBB© 

«cft*«*«*-rsffla"Tf*»), *n-s?>y (cios 

ing ) ®Sli> 4r^l/-^a>jM«t:xn-y3>» 

a£fToaa.Ji> -rftfc%»*fi©»»©Bt:B'j*B*R 
Bt aoacffiB-ra. 

[0034] oaD^-rr^yjastt, ffiwsfflfre. *o 

itgffiSgf (x) t»6»CU v**1MX2mctO 
£Bft£ftt*tiH-c£B?«aR©BftBB8ft (KB 

(Ell 2 (c) #B) . -£> B 
W£Ba»e>BBfilBf (x) tBfefrCU v^ir.-f 
X2 m<fc 93BttCB^BB'e£tt-r«l!!Itt©fla£B 
i» (BBB^-J: 5 fcWBaHK^iWM *Bl»)»<Ck 
CBS** (HI 2 (d) #B) , 

[0 0 3 5] mmmmgifim^zMLxM^t 

&^t§£©s SC (3) fcjjVf^-r U-*>a>B»ft5> 30 

3 77**- (Minkowski ) fP, S (4) C^txD-y 

[0 0 3 6] d.IT\ B*©B^*©S*£&Bi:fc5 
BB*BB^U"W©B^©»£K:*HTtt, BBftf ■ 

(x) ©B««^#B»SBS^l/'W©»£C*tL 
■C*^BB*JttB-r«fctt, BBBBffl^u^^©®^ 

*4xn-s;3>BS (Hi 2 (b) ) fctt-SU B 
iiSiS©^ u s x n - j; a >*aa h b 

BKBM^U^l't^-r-S^'f 1/->>3>M (HI 2 <o 
(a) ) fctt-au BBKBflt^l/^KOB^CJtt 
a *- 7*- > 7"©a £ Bff BBB * 1/ C » t * 7 □ 

-yytwm (Hi 2 (d) ) tit-au BiiaBffl 
* i/ ^;u©(i^(cMt a 7 p - y > ysaa hit usaBffl 

^V<MZttt%*-7-y7®m (HI 2 (c) ) t 
[0 0 3 7] Ufca»oT, ±13^-7 *D SM&S*^ 

-fxjutacjifflbfca-&, B««^*«Bif«Bffl«H/^ 

;i/©B£fcli, *-7*=>y«iacj;5B«'t , k:d*ft 
S*BBBKBi»)*'h*^Bfi©>'-fX4«l»*$na so 



#6fi©^x#B>K *n-y>$r»st:.fc!>B»t|» 

C$S*iS*B«BBB«fct)*/J^^efi©>'-f XA«B 

B^ttB«*t:£3;fta#fi«BBB«fc *'J»*^BS 
:fcJ;tfae©y *X©9#C©aME$fcH:B©B*Hite 
*rra*©fc&4.' LfctfoT. Bttft&ttB&ft^£ 

B£ftfc{W3<fctf7D-$;>?®a;& s B£ftfc<I^* 

®m.fttmm^£.$$i ft a j 4 xm^mmt a c t 

[0 0 3 8] *&Blc £3B 1 ©B&BBBB& ±13 
*BW£J:*Bl©BB»S»iS*BB-f*fc»©*© 

BBB&BBBB^A^ ^^»«?^S^gliSLa^Slc 
*^"CBEBB«9*B»©B«ftB«BfflBBtB-r 
Btt»B«BB«*fc4M|-r*agC*^-CB&ft*B 
B©B*RB«©B^»R»«BB«*fc:*t LT J 4 

BS©BBfcB^TttBBBaftB«B««*C*t L 
T7 XB£AB«BUT fflBff»BBftBBBBB9 
iBi^XltaS^Bfc, tilB$B££K£BBS¥& 
CS^T, Raa8r*BBRB«B»B^C*rUT*S 
B«ft*B»a*BLTiinEB£B«RB««fc 0*1© 
BfiBil«R»«©BB»BaB««^*B, W&J4X 
BttlABm buI37 >f Xtt*#B* <t VBiB^BBB 

KBSM&a^at:* wc, buib i ©pgfi;i$R$$©;i 

BftB«BBB9« BWBB^BaRBaBBB^ -r a 

Sui37 ^ xbhjw& bib; 4 xbsbb* iWBE# 
BftftKBift&S t BB t aBBBBtt^ "CB 0 B L 
ffo C k t <fc > «BBB«BB©«iaaF»BBB«B 
B«B#*Ba»J»*Bi:, 'SnEfflS8#B*R#«B 

BBaF^BBA4«B aB^BjUBBBBBB^Si: * 
B*fcCk*1*«i:t5*©"C»a. 
[0 0 3 9] *Bi»CJ:aB2©BBBBBBttx ±13 
*»HI!C«fc*B2©BBJM£a*B«-r3fctt©*© 
■Gib*). flftfl^C^L-C^BBBBBBBBftftb 
T> BBftfl4«Bft®BBRBB«©BB«B-rBtt 
RB«B«ffl»t:a»-f a ^BBBBBBAB^B k > 
BIBBBBBBBBB^CW UTB^BBBBBBBB 

*st-rM#«s^s^gi«ia?©i:, mm^mmmm 
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aflfan«fli^t:WLTiB#»ii«js*syHi*itLT 

BE8r£HiMMIHI J: 5 * 1 ®Pg«lii£R?f?l£©JM$R 
*«BfWB#*flk BB^XgwittUrejfc mB;4 it 

t, ma i BMW*Mwmomnmmtim**n 

[oo4o] *miz&z%3<Dmmi! i mmE&, ±ss 
8iiflktt*£iKR®ft8ft^$<Dflft$£-*-B& 

Wff«B«©^ t 5 ^i»MMifS i: > 
l^&ftffSBftflre<z>5 %3f«o«*R»«oBf« 

BaftiMMMWi^taLTy -f x»itMui*iS*v -r 
xtttHM^si:, Bi^-fXttauaaojgiRtaira^T 
tt3f«jsiaiffifaii«^t» ut y -f 

k, MIB&g8#JS&R$J«&{I^:fc<fctfffi©jS&R 

[0 0 4 1] ft*, *«Kt«fcS^l*f>^3CDiH«iQ! 

-7*ns;-srntftjS-rc:i:t«fcDffa^a"Cft5ii: 
[0 0 4 2] ft*. ttM!£J;SBl*6l!3cDflttjQ 

ltttl,T*J:fc^. 
[0 0 4 3] 

law©**] **wtj:*»i©Bnwtta*at*«tw 

gfitifttf, BRft4t*SffBftXitt3£a£* 

tj*LT>'-fXttffljaa*«fft)ti5. -t lt> y^xai 



*«*-CB»)SLfToT, #B&fttttttt©81JiaF»fl 

ttowaaflfaiifte^t^LTy < xmnms-max^ 

$5>tiofflagSf*jf«i»^«ji«ii^t^bT^ 
B*««saffla**i-;:fct.fc!>, ££tffiji$R$ 
«©MWRff*B#£*tff«AB*N #fak-r£ja& 

ft$8£ "CI* 9£LT&JI&R$#«E©Ma&#Bl£ffl 

[0044] zzx*, &nmmim(Dqm%*Mim 

flWtelT©#«»l[1WIC*»*y -f X$##|Sfc£;5c*i 
fcfc©i:fc5. Ufctfot, XtffifcSSJlfcigBS 

[0045] s t «fc 2 ovwuDGrtfeb 

■fctfSBtitiB, W®.fmZ%mmmm£Wit5Zk 

ti> £©RSftffttBftfi**i&£Sj!f£K£&-f3a 

* x«iiH©8»ts-3v^ ffi&wmwmftmtt 
klxjj xKJ*«ia*sjK$ tix wmmfrft mmwm 
Mfttfw>ti&o zLxzo&mmfrftVi&fttmm 
(B^m^mmmm^mu za^mzkomtizm 
femmmmx o * i 8BABttRfftt©ftttftttttB 
mm^zmzo zlx, z<DimGm&m$t$<Df%$i 
ikftmwmm^ zmzmmwiftm tt^y^xmta,^ 
j -i xfiftisaa* <t ^jm^b m^s.^mm * s§i 

*#5o tftto*»s llSHIffJIiaRVKonaftffttB 

ffoTjaa»*««»«iiB««^4», £eic3©ffl 
n^ff^$f#55Q.a$, mMm%i$ift®£xm*)&Lx 

[0 0 4 6] CCT\ #B»R»««©jl!La»*B«ffl 

5t*i*Ttt>>'rxi*i»a^$ftTi*sfc», ok 
W(cf#?>n2)®a^B^®^{c*^T*, »f£B3dR 
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[0047] *6c, *%miz£zm3<Dm&!mi5& 

izn lx j 4 mmmtfiMztixmm&frmwffi® 
w&m^vmztiZo *Lx;4x®i;!imifiM2ixtz 

m£ttbxm$mi®m£mm$:mtzb££m 

[0048] zzx, m$M»ttmm<Dfm9fftm*st. 
ftmrnm^ts^xit; 4 z%t&mmifiM2tix^z 
tzs>. mmiz'&e>hmmm®mm^£&^xt>. 
m «««»»*© j 4 ximimik *nfc*©i:&4. 

bfc*«oT» ;-fXtf|*S£ft;fc»Blt0B«*W!|i!r »• 
B&4&9$*BBB9*ft3 Z tifiX § *o 

[0049] St. *mw££zmifrt>m3<Dwmm 
ajEratfuvBBcife^T* y xttauaa*, bt£b 
*»flf*H«ffl#c»bT ; e-7 * d v-mnzmtx 

c©tta»jRt:ai-3^-c3f«ffl«»»«B«fc«*t»t 
T7^xift£i&a£is-f £«fltiagsii<fc s 

[0 0 5 0] 

i%w<Dmm<DBm] &-rwmz&mbx*%w<Dm& 
mti^xmitzo 

[00 5 11 01 &*%W<Dm 1 OMC <t SB& 

* «k o Jc*fg0.)3©fg l ©ggffi&ffilc J; «B«U09SK 1 
tt> JK^BBiBtBBBB^SorgCWbTfrx- 

uy-9m\z£.t)j4X*m&Lx;4X*w%t%>)is. <o 

&jft¥K 2 C*V>T»*ftfc * x-7W >y h B&fflRft 
■flMWSprocfcaSifcfrx-T-l/y hW£&3J:£ 

[0 0 5 2]W, *H«iJf^tt, W*«»B§B55-124 
92^«rMIB56-113959*t:E»*iX"CV^»«tta3t 



16 

K*JSofc*0**fBi:bTH$. £:fc\ #tt£Bf£© 

CttbTi^BJEFB (#t£|nl) CI/- !fK-A*jt*$ 
tffc#&5'-MO*§];£B»ieo (BiSA) CBB£*T 
i/- h 10* 2 &7Gjt«t£C £ JCct 0frfc>ftfcfc©T-& 

[0 0 5 3] H3tt">x-7*Us/h**^«2©«iaft 

mvm7ovmx&%o *hb#»c*^t 

tt % ^x-T-bry h£&©£&»#H£-r3iI£*x- 
7*U <;/ HEjfttfxd *©-e*So 
[0 0 5 4] £1\ H3£3%*J;3fc:BBB»*Sorg 
{C^LT"7x-7l/^ F«j*»5C*OTl>x-7l/» 
■h 04 tt* x-7U y MfcHtf 5 fc* 

<fc3£, JSB&fi^Sorg (ffl^LLk) ©££«;£|i5j 
CB**x-XU* hHRH, G C J; »> 7 
famZftottbt, £^*^|fil©B^*lB^*#t: 

n§is (H*i2-e«-r) * ^^.unommka/ 

n3lfrftfc«*©*ft*ftCttLTffl£**Bfc:HR 
H, GfcJ^-rJHMJ^fflSftfrSfci:*^ H£ 
**|q|©H**lB**St:lB5l^ Mj£BJ*fi©BB 

*tffl^i:-rSCi:**S) HHl, HLl, LHl, 
LL1 (HHk+1, HLk+1, LHk+1,, LLk 

+ D *i#5o zzxs m^LL umm&vm®* i 

/2C*/hbfcB«*«U M^HLl, LH,l*«fctf 
HH ltt*ft*ft«B«© l/2«/J*B«C*OTlKx 

[0 0 5 5] {f^LL l{C^bT ; E-7*D^- 

l ltc^tn^y-fX^fflajt-So 05(± ; e-7*Di; 
-«yat«fc57 -f x»tB*uiB^-rsfe©©B'r*So * 
y'-fx*ttia-r*«**s4:bTKw-r 

So ff^S(C^bTTI3©it; (7) , (8) 

■r ? □ - > rwmti x v * - r- > y«ui 4«s b x , 
^d— >->y«iafi^s c i s**v*-7*->^jaa 

fi^SopniffSo ft^S*s05 (a) t« 

■T7D77'-l';i'4*t5*©T-39S®^> ±Mbfc<t^ 

c^a-y>^jaat:j; db^s t j: 0B*n*H«+ 
*$nne©7^x*»S5 (is (b)).-^ t- 

X=>*JMCJ;!>OTSCJ;i>a*ft*BK*ca* 
n^^l^lS^ck D */Jx$i>llfe©y >f X#»££ft 
e&<DS4Zim& (0 5 (c) ) , Ltztfi^X. 

-^>7"saaffl^s c i s i:*5ct^-xx>^s[iam 

^Sopni:©l^«^AS4*©Sc:i:{c:J:?)> 05 
(d) c^tJ;^c«^st:*sn*y'fx©#*B-r 
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B**B* So *i/cB*ASU3wtB* 

mzfitzsiiftifi; j zttt fat znu 

Scls= min {(S© ABi)0 ABi] 

i - O - n 

Sopn= max { (S0 A Bi ) ® A Bi } 



H 5 5c 



[0 0 5 6] 
[»4] 



(7) 
(8) 



[0 0 5 7] ^x-ri/sr h*»»5t:*^T# 
&*ifc«*LL 1. (LLk) C^UTsK^«^*«7 

*«WJ*«7fc*v>Tfrfcii5Ba*^*BB:7 , n » 
^E-C^So **\ «*LLl©£;£aEJ5rBCB*«7x 

>**tS*fr5fcfcfet^ ££££ft©B£& 1 B£« 

fc* ^©BBiPBSIfrftfcB^CatUTB^&filCB 
RGtc<fcij7^i/*y>7"a!! ! a£fi : -5i:^£, IKS 
*SI©H**1B**SCB§I*, B££«ft®B*ft 
4 1/2 (CUT, ^x-/i/.n^Mi^LL2 
(LLk+1) £f#3o B^LL2ttB^LL 
1 C J: 0 £$ft3B£©£B€ 1 / 2 C»/J» LfcBB* 
*ftt>*BB«*«BC l/4£B'.hUfcBB*S*\, 
*LT, »*LL2©£BJBjtJESlSC?tUTBBBfc 
lB*#©BH**tt4«SSfr-5fci:*fc: (H+t2 
TBt) s B»Gtl»*St*a!*i-ri/y hB&BR 
G' fc*D74;w*y>yaa*£BB*Bfc:BLTx 

tf^MLLlus (LLkus) £?#5 0 £©#*B*L 
L lusfcfcffl^LL lfcfctfSy^XjPftSStlfcfcOi: 
fcoTH*. ft*5, #*B*fl£J*»7fc:ftVvCI*BBfc 
■B§K^i:*<B»G' £^7*;i/*i)>7-$!ia£l6 
tci:t:«to-c*«9LL l©#^{i^LL lus£f#-5 

[0 0 5 8] ^LT, W?»8C*^T*-7*nj;- 

»a*BLT«Ui»*fi^LL 1' <I©^X 

s^fli^ASti^-rB^Bi^rtiBBcov^tty 

-fXa^*ftfc#*«*LL lus©B*B*BiRU 
*©B©B*£o*vcttB^LL 1 ©«***««** 

cfcui&fT-s*©'?**,, 

[0 0 5 9] *LTC©,fcSCLTfc&ftfcttB»#fl| 

l>T"7x-7l/v r£&#Jfi£ilT> fi^HH2, HL 
2, LH2, LL2#f#e,ft3o £CT% ff^LL2fi 
BB«©««*l/4fc:B'.M,&BB**U ffl^HL 



2, LH2*J;VHH2tt*ft*iiBBB©l/4«/h 

bbc*^?cbx «>\ m^vvszvntbx. 

©■&£«?•*>©£ ft So 

[0 0 6 0] ©^LL2icMtT±!3i:PI«t ; E 
-7*Dy-ttB«6 £:m>T7^X#ttffi$Jv #<!r 
fi^fft*SB7 ti^tf^L L 2<D#>r&^L L 2us# 

» 6 C*tf * y -f Xffl tBISB £*rJ^T y X»£$Q.a 

[0061] wt, ±BfcBat u-t. smmmmz 

*x-Xl/vh*B«RB^HHl~HHn» HL1~ 
HLru LH l^LHnJJiVjaaaf^M^LL 1 ' ~ 
LLn' £f#£„ dCT\ nlgO^x-Xl/y h^gS 
t«t»)B?.ii*»>x-ri/y r££BRB3HHn, H 
Ln, LHn*«klHaa»#«*LLn' 14, BflBA 
^Soi^fcttBLTifflajfrBCBBRiWl^) n 4: ft 

*v>liifB*»»«*«fi<x BBR^-^OBBRfifcfl- 
©SfcfiBBRjKfl-iB-rT*-**:**. Lfc#oT, 
-?x-XUs/ hg£ft&B*HHk (k = 0~n, 
BB) MU BBBB*S6rg©£BB£ft©BRft©£' 
<b§«t*©T-*f), k#*Snii£ffiBS»#i:fc 
So Sfe"7x-7-Uy HBBBRB^HLkttBBBB 
9Sarg©£it^A©Bm<D£fl:*B'r«©'C& 

k#*&vi»£BB&B*fc&&o 
U r g&BRB * L H k ttftBRB*! S org ©§M 
^[S]©^SE»©^{b?:atfe©-C-fc5. k#*£<,MS£ 
BBBB^fcfti. 

[0 0 6 2] c:t\ H7Ci>i-7l/5r r£SS«l 
**a»©BB»flf««t^-r. ft*, B7fc*wctt 
ffl:t±2B§©'i>x-XU* h^g|SfTot«lt-e§ 
*■*■*©£*«„ ft*, B7C£lrVC£attAB4LL 
2' liBB«*£B##B#l/4fcB*LfcBBC*t 
L T y -f XBfc£$G.a %m U fe 6 © t ft o T V > h . 

[0 0 6 3] *v^^ ±I3©<fc-5KLT^e>ft£'7x- 
Xlx>y hBBBRfl^HHk, HLk, LHk^iViQ. 
S^fi^LLk' C#LTa»*x-^H»hBB*B 
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to m8it, mt>*-7\sv v$&*m<Dmmmt <, mmttzmyimmixTcDimLLkizttLXJ 

^ig<©>7x-Xl/«y h^WtmmsmiEn, HL n, L [0 0 67] #1,^ #&HJ3©fg2©iiM§Ko<,>T 

Hn^ivms^fi^-LLn' t*f lt&^x-xu mmtz 0 m2<Dnmm\z&^x\m 1 izmtwm®. 

v h^m^9{z^xm^^-yu^ igmzmLx® igiiox-7vy Y%.m*m\z&^x;jxm 

I^i^LLn-l' £f#S„ H9ttjg^x-ru>y Zmmitfio Z < *x-7U * h ^ffoT-) x 

H£g|$9£:Jb^TfTfcti3Ma£^tXny7iaT-& -7U>v hflMIfSi, ig^x-Xl/ y h^ifc^ 

5, 0 9 tc^-f J; otfi^LLn' (LLk'JiJitf ©2 £^T$£x-7l/ y ^&£fr?f8l^£:fc^T 

tfLHn (LHk) ©gj;i|S£|q]£*f LTBI^Jc 1 ^X|&£JaLa£fTdfc©T-;fc3o El 1 0 ttlg 2 ©SIS8 
MI#©F£ll£&tf3ffia£fT5fc£fcK (El^t 2"C » jgffiiefcttS^x-T-i/y Ymk E £Wt2v®m.*mtWi 

&t) . mmG, Hizttmtzm<t?*-7\sy t^mm «&?ziyzmx$>% 0 hi oic^i-iatiiiH^f^s 

WlG' , H' tJ;t)7^;i/^U>^Ma$iM«^|fi]}r orgCft LT^x-rb >v h£»35 l 5 Cfc^T^x- 

(^l©ira*fl^i:t5) ©x^S^fttflbTfifilliS HI, HL1, LH1, LL1£>#3 0 

\z immft<Dmh*m%ymn'<iitt$>\Zs w& l ittSH&©ift«£i/2K$s/hL*:iii&£aiu « 

GMCotS7^*y >^ffia££;£S£i*u{c:i£bT3l fHLl, LHlfcj;VHHlli*ti-e*ijlli&©l/ 

l©fflf £f#£, -H, ff^HLn (HLk) S=kV« 2fg/hH&tC:fc^Ti8ex.y s\ ffixy yfc AW»»xy 

fHHn (HHk) ©®|jfcaE£flfc*f LTH^t;: 1 li ^f!&#©il&£*-f *©i:ft5 0 ^x-Xl/yh 

mftofflffiz&ttz&mz'Kotk.biz, m&G' , 5iz#^xi7btimm&m4i,z7!ktmm£m 

ne>£jtogL> $ e> (csa^tc «t 5 f# e (i§2© [0 0 6 8] *lt«^ll uzttLx<t?x.-7uy h 

mmn^tti) <Di.£&fi\puzttixmm®izimm £&an sc^-c^ic^x-xi/y h£&#M£ti 

ftnmmz&vmmzfiotiibiz^ w&h' x, «fHH2, hl2, lh2, LL2^#?,n5o 

y ■< )i>* i> >^«iat±7aE*fiiti6bTJB2oflr*ft c:ct% 2 1/4 t*/j>tfc 

f5. *l/T»l*J;tFtB2©ffl|*i0llbTaaaF# HftgatU «aHL2* LH2*5J:VHH2l±-?n-? 

M^LLn-1' (LLk-l')*f#5. niSB&© l/4«/hHHt*^-C«fx * y x . «x »/ s; 

[0 0 6 4] JfcC % OTHHn-1, HLn-1, LH *«fctf#ftxy S>J5)5fl-©n{fc**1- *©£&*. 

n-l**tW&JI»*jl*LLn- 1' C*tLT±§ei: (C, ±EfcB«a«LLkC#-r*'>x-X.Uy 

R*fc»**-Xl/ry ha^tBSfcrfcivtafrx-xl/ &£ifci!3>g-f £ i:£ £ » h&m&&M^ 

y h***ffo"r, jaaaf#ffl*LLn-2' 30 HHl~HHn, HL 1 ~HLn, LHl~LHn, L 

•€-LT % WT±iBi:|i^fc:LT>££x-Xl/-.y Ll~LLn£f#£o 

«K««*1l«*-clll)Stci:t:J:0J!iaSF*Hlk(t [0 0 6 9] *v\t, ±ffi©£-5 t LTff £tifc£x- 

^Sproc*«»6ti*. 71/ * h^j&^Sfi^HHk, HLk, LHk, LLk 

[0 0 6 5] dd-e v &^»»#$£:mvT8S>ii5i!L (k- l~n) fcft LT&^x-XU y hjftiltt. 

aSF^fll^LLk' tt^-fXtoAfflaifllSSiva^fc 01 lti, *2©3SitoBftfc:iitt.5ji»'!7x-xi/y h£ 

#>> s»wc#e>ftaftaap*aifc©^sproct:*iv^T »¥s^©*jfc*^***xny*H-T;a3. 01 it 

£&3o Ltzifi-oXs y-fX4«»i*ilfe]Biail©a« If HHn, HLn, LHn, L L nC*f LTM'J'x- 

*SanTtl«t«iaaF*B*©^Sproc*ff5c:J:*»-C§ Xl/y 9C*^T««>x-Xl/y hStil*|fi 

So ife, flf LLklZftLX*-? *uis-mmzm <« l/tafLLn-lS§5„ ffi^x-Xl/y 

t3i:{c<fct)>''fX!feffltBL-c^sfe«)> ^gp 1 9\za^xnt>n^m\tm9i,z7iktmmtm- 

Bi «t»)*aiBWt«v>i6in;sii-fsy-fxja»©* -r-fesfetop^^^ii^BS-rso xt-m^im 

izft&tzmtttt&mmt&ztifi?s. 3©»ai^ gBi7{;i5v^-c, e;x-xu«> hgm&mm^ lluiz 

*tfi-30Tfll^LLkt:»UTy-f X»*fflfl*liSf S-^^Tfff LLn- l©tf>r{if LLn- lus/WfiE 

C^fCi^, ■*(f , C^S*lS>'-fX±>)**§V^JB ZtlZo ZtDXTtm^ LLn- lusttfff LLn- lie 

S^A j aD/'^X©^^S$n^a^ii^fff S *#4y-fX#|»*#ilfe*©i:&-3T^5. ^ 

proc*f#Sei:*s-C-§Sc ^rffi^iaai 7C*v>Tffi3*iS«attH6 C5%tffl 

[0 0 6 6] ±I3^1©HW^ti50Tfiflf ac*W«fll^LLk+l*>6^fi^LLkusft*» 

LL 1 filT©«*»»«©e# LLk(cMLTy-f XRfc ZtikMhm-X&ZtztbmfBltji&LW&GtetZo 
*»a*llSL-Ct>**«, cntB^^iiSfeCfttft 50 [0 0 7 0] -S, lfLLn-lt»Ltx-7*D 
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<t^LLn-lt:d**i5y-fX*l4a-rS. £©*- 

7* n^H&asBi Giz&vzsjztm&mm^Em 

«uii:H--eft*fc»»iB5S:8m8t±#is-ra. *lt, 
scfc^x^-^a-Ds;— aiassi straits 
7 -f xtt£B*§3it;:«^T 7 -f xi*i*ui*« brans 

^ifLLn-r £#2>„ C © 7 -f XP&iJaaii, 
±§818 1 ©fUI6JB!§fc:i5tt58#i8l5 1 8 tfcttS&Si: 

[0 0 7 1] * bTC©±9CLT»£*lfcfflJIgF#e 
* L L n - 1 ' H J; VWUBM*9mWJ*Q 1 SJMSft 
•»»«<Oi>x-rv ? h*8MMM»H.Hn- 1 , H L 
n-1, ■LHn-l , C« : bta^x-rv»h*«l*« 
bTffl^LLn-2* £f#3o d-T\ fflfLLn- 
2" ttMLL2©y-fX#|»***lfc«9i:ftr3T^ 
* LT\ C0iSt:LTf»£iifcffl*LLn-2" 
C*t bT±Efc^ac^-7 * n y-fflafS 1 6 t*^ 
T7-TX#fflffi£*u tffrfi^jSS 1 7 C*^T«a 
LLn-2' ®#*«^LLn-2us#J(til3*i, $6 
C8#?SBl 8t:*^T : E-7*nj;-saagBl 6ti5W 

£ 7 >f XftffiS^ICS^T 7 >f XRfcfeffiaA^fotlT 
Ma^fl^LLn-2' #f#?,*x3„ 
[0 0 7 2] VkTs ±EkH»C UT«ia«F*©^L L 
k' *<tW>x-ri/yh*g|«»M^HHk, HL 
k, LHkC#1-4«*x-Xl,vhSgU3,fctf7>fX 

»*aa3b*es«*»««(OM^HHi, hli, lh 
i*«tw»aaf*M^LL i' ST-fffc^ s&ccn 

e>©<a^HHl, HLI, LH1, L L 1 ' tCttbTM 
^x-7b<y h&**ttlT4raff»BM*SprocjP 30 

[0 0 7 3] JICT, i-)i-7"U»; b^ift*iV7-f 

LLk' l±7 4XBfcSffla#!fc£ftT^ : 5fc«>, Si&ft 

<M L L k tc*f bT^-7 * a ^-Ma^SStc i: t «fc * 
LLk' =a • LLkus+ ( 1 -a) 

fiu a{ia*f\r^»-r-*t) ; E-7*Dy-©asB 

6, 1 6tC^T#&£tlfcM#«^AS©tt#;*:§V> 

[0 0 7 8] C©H£, ttattKB&&&KLfclS©;ttJt 
KUU^fcOSteCtk KB*©^Sorgfc:7>fXj&«# 

LLkus©a#flitft*S<*4«fc3t:bT*«fcv\, * 



(12) 

22 

Tfi^- l l k c*r lt 7 zmzmmz mt z t c «t 
t>, ■*+cif*ftS7-fx«tt)***v^*iia**«a 

») 7 4 X©##BfcS£ftfc&afc#Bi&fi^Sproc£ff 
3.1 -5. 

[0 0 7 4]fc*5> ±B*2©imDB»t:*^Ttt»fi 
MttftH«GU:(OAISftff«<0 L L k C*f LT 7 
io X|*i»a*JKbTH*J^ CftC|SS3*i3*«D"ett 
ffiafc*4«*R**tt±©«*LLkk:#bT 
7-fX^*jaa*JE-fj;aK:bT*J;v^o 

[0 0 7 5.J.*we, 3 ©IHtoBJitOV^T 

mntZo i3(D»ii:^^tii, ±13^2 ©hm 

JBlkHaiCitmfcfll^SorgtWb-Ox-XUy h 
fflft**bT">x-XU>y hg&ftftffaHH 1~HH 
n s HLl~HLru LHl~LHn, L L 1 ~L L n 

*ftx Bfakrifflaawffaoe^LLi^LLncw 

LT©<*±H37 X»3^*«LT»a»#ffl^ L l 

a»*©^LLi' *5<fcV7w , XH?*jaa*Jt$'&A i o 

fcM^LLkC*^Jl^ IfHHl-HHn, HLI 
~HLn, LHl^LHnfcfcfcCittSx-Xl/y h£ 
gl*JK bTJaaSr^iB^a^ S proc£f#£ ©T-& So 

l i~LLn©5%3fai:-rsH»«flra©fi^t»b 

T©*7^XttaiM£jSt^lcj;o-<:*K BfSfc-r 
5J1 S»#a©7 >f XAs^i^tlfciSBSCH^^fia 
^IgSfflafc^B&M^SprocS?** d i:#T- S So 
[0 0 7 6] ±fB^14>c,m3©Hl(g^lt*V> 

t«u aiR8B8, i stijv^T^-7 a-ny-aaafls 

6, 1 6C*l75 7-f XiSllfllSjRCJSrJl^H »9LL 
k *> J: I/#*{§^ L L kus^StR b TiaaSr^fl^ L L 
k' *ftj«UTl>**«x 7-fXJS(HIS*t*^^"rfll* 
L L k£<fclF#4-flreL L kus«a»(ti7ttlll bx^na 
**fll*LLk' 4^figbX*<t^ 0 J|»WCtt, T13 
©SO) CJ:D#H*©»M*»#f*t7m*bTffi 
aSP#fll*LLk' t»*itfJ:^. 
[0 0 7 7] 
•LLk (9) 

otdt;bTt»J;Oo Sfe, iili^«^Sorg©pg^©iii 

§^7<tVMJir7^X#@4o t to{C*CS/;«), wmfk 

tSctdtbTtJ;^, 

[0 0 7 9]-^, Blftffl^©ffi^S5i: LTtt, J P 
EG, GIF, TIFFSa^OJ&aMqSSI-S^ Jg 
^B«fi^*«P«K«tB*Wt:»l!lu MMSfflf 
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mm?-* zmsmtn^t tt 1 o©7 )vt u-c 

Ei^fC(Sgt-5t)©-C*5o Lfc#oT, £©,£oft 

*y-fXl»*»ltHi*t:fT-5ii:t«kt)v -MX©£ 
^H&£?SE^fE&7 WM$5S©«&x-* ZfttfLt 

fc, BBffl**»BfcbTEE***i!Uii:*BBfc:fTS 

[0 0 8 0] tks B*ttAf*«DP»©J:$C<MM3J; 
tf#»fr*«ja*ftfc*3#KS^Cx**¥-©Bfc 

©»ft&Ii&£S!#ifco-c £ii&&ft©ttNttBft©* 

*L<tt#»BB*iW©*tBi:* - 4»£d , a3. Z.<D 

5t5L-t£!l©™bIi&{f^£*to> BB«ffl**»e>« 

i ©wmsbbb***** * - 1 t x m®m&*m 

rft»B*fl»***>4»l©*Ui*fTK $e»t»gi5 
B«fll*t:»U-C¥flMbja31*lllt-C»2 0¥itfl:B« 
Bflftff?** &» 2 ©¥fflbflftft*&tt 

*»*JB2©»l*ffv\ ±fiBl**tfB2©«UI* 
(0JxlS#g8¥5-236351^) . c:©J;9& 

HHtBBfc«»*Bt:» «t -f x&iMS 
ct 5 y f xi&£i&a &is-f c i: c «t o -c wbii&ft^ 

Cii^-Ctx £tiC£!>y*X©fc^»BB©ft»B« 
* u < fcfc#95B«£f#3£ t *o 

[ 0 0 8 1 ] *fc N ±E3atHB«C*^m BBBfflt 
*SorgC»l/Ox-7Uv hRftftllStCfcCJ:?) 

^7>t7^H^ JSH&ff * S org$ £l)g&Jt B 
»**#»c*v>T»&ft*ffi«H«R*«B»»*t: 
MLt^ ±BfcB«C>'4XI**«Wi*lS*;:i:i J -e 

[0 0 8 2] ±BBJBB»C*^m *-7 



(13) 

s c i s b*-7->7mmm*s o p n 

(e) t«-fJ:dC*n-y>yWMI*Scls*J: 
V*-Xx>^J!ta(l^Sopn©¥*9B (S c 1 s + 
Sopn) /2t*», infcfi^SkcaflHl* (0 

5 (f ) ) t*» % z©ei5 (f ) c^ta^fli^tas 

lo [0 0 8 3] ±GHBJBair«^TU:. *x-X 
H hBB&a^ttjfifrx-^U* h BBC J; t) If 6*1 
«*x-7l/» hBBBRB^LLktWU-Cy-f X» 
* fflSSJfi t T H S L L k JW0.©ft© -7 x- 7 

l/5»"h*»«*«-"fHHk, HLk> LHk©*n?ti 
C» UT ±1315 1 6 B 3 ©»1 Rttt: 7 -f XR* 
£$&a&J6LT*>J;<s iTO*i-7i/»b*»*» 
ffi^HHk^ HLk, LHk, LLktCttLty-f XRfc 
*fflB*BUT*J;v>. C ©*!•&, m x^sfiaasus 
■TCkCJ:!)B6*i*«aB#«^*HHk' , HL 

20 k' , LHk' , LLk' tbs £©J&SaF*«*HH 
k' , HLk' , LHk' , LLk' *Hlvca»»>x- 
XUy hBB*ff^CfcCJ:»)«BWftfflaB»BBfll 
SSprocfcBSCfciFTS*. 
[0S©B#fti8B.J3] 

[01] *BB©Btfi^fllt:J:%BBABSiB©Ba« 

[02] *jBBCffl^6ixSBBffll^©B*8H)»a* 

[H3] Il©satBli:*»«f>i-^H' 
jo g©fl!jfr£^-r8W&Xny*0 

[04] "7x-Xl/>> hBBBt*^Tffi3ltSfflB* 

[05] ^-7 3 l■^i/*-^o ! agsti^^^-c^Tt)^^s^^La^: 

'WH-f*fc»©H 

[06] 4t^ji4ffAS(c«^TfTt>tisAaifeq<-ria 

[07] *x-7U* hSR«RB9*«tt©fflBMIf 
[08] »l©SOS»jiC:*l**iB*x-^U» 

^R0«*ft*-r«wxD ^70 

<o [09] iBfrx-:7i/» hSBgi5fc:*5V>TfTtiii5Sa.a 
*^-T0 

[010] B2©BIBK»K:*»* i >x-xi/y KB 
*a©B***T«»rn<!»^BI 
[011] B2©BllBK«C*»*jS!'>x-XUy hB 

B¥s©«fies^tmBSXD » 70 

[012] «-7*n5?-B»©gW«ftffffltllWit 
50 

[^F^©SiW] 

i H&saaiifi 

so 2 ^x-Xl/'y hBB^S: 
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3 atfrx-ri/y batata 

5.15 ^i-7l/y h&gtA 

6.16 *-7*ns>Has* 



2ff 

7, 17 #*»9fMi» 

8, 18 SiRSB 

9,19 jB^x-ri/y h£ftgff 



[01] 



[02] 



[03] 



SOfQ - 



Sora.LLk 



«9i-rii»f 



[04] 




C«75fS) 



►HH1 



-*HL1 |-* 
LH1 
U1 



Mir-! 



p-HH 
I j h>LK 



-*HHn 
-*HLn 
LHn 
LLn - 



<7 



»HH2 


s 




>HL2 
LH2 

LL2 
















7 







Onus 



[05] [ E6 ] 
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[010] 



113 



Sorg- 



15 



-> 15 



►mi 

►HL1 
►LH1 
►111 



□ 



HH2 

LH2 
LL2- 



i 



HLn 
LHn 
LLP 



HLn- 



► LJLn-luB- 





ft* 


— * 


£»3 



►LLn-r-i 



ssss^ 



LLn-f 
HLf>— 



17 



— HLr-2u5- 



tra 



i 

L -> LIT— -i 

mi— < J~ 

MM1 » 



- Surcc 



[012] 



(a) f(x) 





